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Abstract 



PROBLEM TO BE SOLVED: To join aluminum nitride(AIN) ceramic substrates to each other without 
practically interposing a third layer between the joining interfaces of the substrates. SOLUTION: A joining aid 
3 is interposed between AIN substrates 1 , 2 to be joined and they are heated at the m.p. of the joining aid or 
above to melt the joining aid and to convert AIN particles into a liq. phase near the interface parts between 
the molten joining aid and each of the substrates. The joining aid is then exhausted by heating the joining 
aid and the substrates in a higher temp, range and below the sintering temp, of the substrates. 
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E# (kgf/W) 


5 0 


5 0 


5 0 


5 0 


b" 0 


(MP a) 


1 3 0 


2 0 


8 0 


6 0 


30 




<io-° 


<1(T' 


<i<r 5 


<i<r 5 


<io 




7 0% 




8 0% 







[0 0 57] $k2frt>Wl£5t,Z. H»8ttiV^«. 
1 5 5 O'CT-2^M»LTte0, 2>&mKKk^g£$l 
S#f#^ftTUI>#\ U-^*ttl0- 6 Ol^/PX"* 

tt . 1 7 0 0 xrc 2 iwsifttt lx^&w. 2 

OMP atttSF+ttX-fo*) . O-tmilO- 6 <T>V 

oux-h -> tz . tg^M'jfiSDfixs^Pai^sFai $ fix & 

fi. 14 0 0°C-C2B#PbW}$U 1 5 0 0°CT2B#fSK£ 



[0 0 58] H»l lCev^Tti. 1 7 00*C. 190 
0'CT-^-f^2B#r a 5ri:{!SlttTfc9. SIESti?S# 

-^fttil 0- 6 OW^T&ofc. 4fc, f*&4 9tV 

i3oo*c, i 7oox;t'-?-iim2B?f^ri:fiy$ 

Kail 1. 1 2KtJV^T»4, 



(8) 



#H¥10-1678 5 0 



[0059] mm5:mm3tmmizix. miz* 

mmi. mm 1 6 -cut. finest©** 1 3 6 o°c-c2 
B*HB»«ia Lfca . mm s ;u-c«iw* -r t fc x -> x% 



1 3 6ovx'2®mummi. zowmx-mzo. 5 

[0060] 
[H3] 





1 3 


1 4 


1 5 


1 6 


1 7 


A 1 N 


sm 


99.9% 


9 5% 


9 &% 


9 5% 


9 5% 


m2 


99.9% 


99.9% 


9 5% 


99.9% 


99.9% 




a « 


37CaO-l 9Y, Os -4 4 A 1 a 0, 


^ m 


a ft ® * 


»»»* 


m& 




i55or 


1400TC 
4 ft® 


1650r 


1550"C 

mn 


1550X) 
2B#^ 




1700X3 


noox; 

2 TO 


1800"C 
3 0# 


1660X3 


lYOO'C 
2«fH 




N.L5 
a tm 


Ntl.2 
a t m 


N.1.2 
a t m 


N,3.0 
a t m 


N«1.2 
a Ira 


E# (kgf/cm*) 


5 0 


5 0 


5 0 


4 8 0 


5 0 


(MP a) 


4 4 0 


1 2 0 


2 0 0 


3 5 0 


2 5 0 




<10 ■■ 


<10" 8 


<10" 8 


<10" fi 


<10" 8 




til 


til 


til 


til 





[006 1] £*i6*>«a»6fl6 ±3£, <HM»*. {5 

[0 0 6 2] C^®6DHii3t|S|«tLT. «4fc* 
SlJBeaS:. f*4(3jcf. fc£U HSU 8 (*^BJ]0 



Xftffl) KtJwai, 28CaO-26Y 2 0 3 -46 

ai 2 o 3 mmmmit:. ma 9. 20, 2 
1 umm) iz&^xit, y 2 o 3 . yn, 80YF- 

2OAIF3 SrfSfflU*:. 
[0063] 
[*4] 





1 8 


. 1 9 


2 0 


2 1 


A I N 

<omt 




95% 


9 5% 


9 5% 


9 5% 




9 5% 


99. 9% 


9 5% 


99. 9% 




a & 


28CaO- 

26Y*0,- 

46A!tO, 


Y, O, 


YN 


8 0 YF 
, -2 0 
Al F 5 






» * 


» * 






15501C 

mm 


1S50TC 
2 TO 


1550X3 
2B*M 


1S50X: . 
2B»B 


# tN-mra 


1800X1 
IBM 


noox: 

2^ffl 


1600 1: 

2B»S 


1700X3 
2*H 




N2I.2 
a t m 


NU.2 
a t m 


N 2 1.2 
a t in 


Nil. 2 
a t m 


E2) (Jigf/CID 2 ) 


5 0 


5 0 


5 0 


5 0 


(MP a) 


1 6 0 


0 


0 


0 




<10 8 










Ul 


1 0 0% 







(9) 



W»W 1 0-1 67850 



[0 0 64] H»18t*iV^TJ4. Kv^»^5l«fcy- 

(4. y 2 o 3 j#ajs*vF. *>o«f^«c*«fi<5> 

[00 6 5] CH1&7) 03. 04fcjjr*J:?fc«£ft 

fc. «US«c60tt«(49 9. 9%tU ffltt&®<49 
9. 5%eUtkL..*»h7 , I/^iacJ:oTKtLfc. 
[0066] 4fc,.JWI60mm, F*3&52mm, 

9 5%. -f-yMJ75%) fcWILfc. V±7?-6k 

[0067] S^PC(4, ^-tfyffftT)*-/ h7l/^ 
fcfflVtfc. &fcM«4 1 . 5 a t mn&mmSlft-Cft 

4m*ffl£.r\'X\ t zZ. 6 0 k g f /c m* TUPE 

L«»tfc. yyrMZ, i o o ox:/B*iSh-i o o°c/ 



B^oaurcJHaStffcSL 1 5 5 0-CT2I^^L 

7 o ovrc2tmmL. marshmmmmz'fi-o 

fc. 17 0 0°CT'2B9^»L^S. 
fc. 

[0068] C<^H*£*F^KajU KTIEfciaittt: 
LT U— ^«iffl^L3t. 1 • 0X10-8 

torr- l/sec^lT'Jbo/i. 

[0 069] «as«c6ort«B5fcasftSifcv^* 
d fr ymwa 4ivt*-v : s3.t izmm u - h *k o ft 

ft, ItKCi 0,^2 5°C/^c7)iIST\ 3 O0CO 

«^'J^J-?H»£fr-?fc#. ^(49 1 • 0X10 
- 8 torr- l/se c*)1TC&ofc, 
[0070] CH»8] SHt3l:H«fcl,T. *5fc* 

[007 1] 
[*5] 





2 2 


2 3 


2 4 


2 5 


A 1 
NCD 




99. 9% 


9 5 % 


9 5% 


9 5% 




9 9. 9% 


9 9. 9% 


9 5% 


9 9. 9 ^ 


« 


X 


L i 2 O 
4 9 nolX 


L i 2 O 
4 9mol % 


L i. O 
4 9nol % 


BaO 
5 6mol % 


» 


y 


Y a O a 
2 6bo1 % 


Yz O, 
2 6mol % 


Y a 0, 
2 6mol % 


Y* 0, 
7mol % 




z 


Ah O s 
2 bmol % 


Al , O, 
2 5mol % 


All O, 
2 5mol % 


Al» 0. 

3 7mol % 




0 S 








mm 




1 5 0 0*C 


1 5 5 OV 


1 5 5 ox: 

2B#R8 


15 o ox: 
2v$m 


mmn 


1 G 2 0 *C 
1«IB 


1 6 5 0 V 


1 6 5 0X3 

2 WD 


1 6 5 ox; 
2^1 




N,:2. 5 
a L m 


Ni: L 7 
a t m 


Ni:l. 7 
a t m 


N*:2. 5 
a t m 


(kxf/cm 2 ) 


9. 0 


2 0 


2 0 


2 0 


(MPa) 


3 0 0 


1 8 0 


L 2 0 


2 5 0 


'J- 




< 1 o- 


<1 0 8 


< 1 0" 8 


< 1 0-" 













[0072] HS&22. 23. 24fc*JWOi, 
mtLX. Li 2 0-Y 2 0 3 -Al, 0 3 %<r)is.m 



1)Z2. 5atmt±#S-^Jr3&«»*L^. 
[0073] H^2 5tfc^T(4, $-£MiLT\ B 

aO-Yj 0 3 -A1 2 0 3 %ff)wmjazmiifc 



(10) 



«rBH¥l 0-1 6 7850 



CO 0 74 J ifc. IS*2 2~2 5«>#Kflfc-OVvt. 

o*cfc 7 o o'ct oia-rofflKM r/ummt i o o-<m 

-7S.<r)'£iki>mtbbti%fr'ofz. tta. mL22cr>m 
Wt (tmm fcoWOi. 4 5 0*C<9NF 3 75X7 



[0075] mm9^mk3tmm^Lx. meiz^k 

[0076] 
[«6] 





2 6 


2 7 


2 8 


2 9 


3 0 


Al 
tt« 




9 5 % 


9 5 % 


9 5% 


9 5% 


95% 




q g q % 

3 ?7 . a 70 


9 9. 9% 


9 9. 9% 


9 9. 9% 


9 9. 9% 


X 


CaO 

O D Liu i /a 


CaF, 

J O UIU 1 70 


CaO 

t/ %f HIV I 70 


CaO 


BaO 
4 5mol % 


Y 


Las Oi 

7 rani <i£ 
1 BOI 7U 


Y, 0, 

7 nnl 9< 
r BID 1 70 


YF, 


Y» 0, 

3 LUJ I ZD 


La. Oi 


Z 


Alt O, 




J 1 DS01 7v 


^ 1 mnl <K 

j x nun to 


U UMJ 1 70 




A1F, 


Onol % 


Omol % 


Onol % 


4 3mol % 


2 5nol % 




& tt 








mm* 






1 5 5 0-C 

2 BSE 


1 5 5 


1 5 5 0"C 


1 5 5 0*C 
1B$R9 


1 5 5 ot; 




1 6 2 ox: 


1 6 5 0"C 
2B*R3 


1 7 0 0*C 


i 7 o ox: 

2B$IBI 


noot 

2B*RS 




N,:l. Y 
a t m 


N,:l. 7 
a t m 


N,:l. 5 
a t m 


N»:l. 5 
a t m 


:N t :l. !> 
a tin 


(kgf/cn 1 ) 


2 0 


2 0 


3 0 


3 0 


3 0 


CMP a) 


1 9 0 


I 4 0 


1 0 0 


1 3 0 


1 8 0 




< 1 o ■• 


< 1 o- 1 


< 1 0 ■ 


< \ o- 8 


< 1 0 8 










ACL 


'XL 



[00 77] $m26X'lt, S^WItUCaO-L 

a 2 o 3 -Ai, o 3 mmm^mmi. m®27 



T'tts tf^BW'li L-TC a F 2 



-Y, O, 



Al, O, 



CaO-YFj -Al, 0 3 3R<OR«»**filEfflL. $ 
»29T*{4. J£&8WWfcLTCaO-Y 2 0 3 -Al, 
0 3 »<0<R«»*Srfi6fflL, SW3 0TM:. ®&m\t 
UBaO-La, 0 3 -A 1 , O s 

[0078] 

[»^<^»«] Ok#<fcJ: d (c, *WflfcJ:fUf . B 
fllT/U S Aft 7 5 -y ^ X*»fe=S:4attH±*«^ 

[Hi] (a) a. mit2tzm&t&t<i<?)ttm 

TFrtJEWmX'h 0 . ( b ) ti , Sfi 1 1 2 1 cr>? r wm 

x'®i$m\mmz^tzm<z*?]Emmx'$>z>. 



[02] ( a ) li , 1 1 2 1 <om^m\mm 

S-#fctt«fcS*KfBHT* 0 . ( b ) tt. Stt 1 . 2 

[03] y-tT?-6 trnvwommttms-tzz 
mmmx*>&. 

[ 0 4 ] 0 3 ?)&ftt83l $T^-r¥ffi0TJ> & . 

[05] &&te£lfK.-}}Z.i- : Ji.-)V<r>-m*^t?7 

yx-hh. 

[06 ] 1 KfcftSS^#^^ffittJfi<0Hr7 5 

[07 ] m i c^-r»^2 fc j; -»x#6<ifcffiawiw)!S 
[08] a7ws^flt*sBiir>f 

[091*1 fcSrf 1 fc J: o -CW^ntfiiaifWWSf 



(11) 



0-1 6 7850 



K 2 Bt, la. 2a 3 «£J» 

m, 6v-t7?-, s mm, 9 mmm^s. 

[HI] 



(a) 



(t) 




[03] 

7., 12 13 12 0a ;f ,6b ,6 




181. 10, 11 Ir-zflV, 12 StfiSBfcttOifrP, 
13 2 0 fcHLfcSteiftai. 2 1 $ 




[04] 





(12) 



1 0-1 67850 




[H73 




(13) 
[B9] 




%fffl¥ 10-1 67850 



mwttinvtt 



